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(54) CIRCUIT DEVICE WITH SWITCHING ELEMENT 

(57)Abstract: 

PURPOSE: To realize zero volt switching of a switching 
element positively through a simple circuit. 
CONSTITUTION: Switching elements Q1, Q2 in a half- 
bridge type inverter are connected in parallel with 
capacitors C1, C2 for zero volt switching through diodes 
D1, D2. Transistors 16, 17 are connected, respectively, 
between the gates of the switching elements Q1, Q2 and 
the diodes D1, D2. The base of the transistor 16 is 
connected with a joint 8. The base of the transistor 1 7 is 
connected with the negative power supply terminal 5. 
When the discharging current from the capacitors C1, 
C2 flows into the bases of the transistors 16, 17, the 
transistors 16, 17 are turned ON thus blocking turn ON 
of the switching elements Q1, Q2. 
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30 ft 1 Sl/ft 2 (D^^f KD1 , D2 <DT 

SJlt^5 0 ft 1 <D b 7 1 6<D^<— ^.{4 

m&*&8\z8m£ti, ft 20 h7^? 1 7(D^<— 

^I4ft2©^-r ->^>y^Q2 <Dy-^.STJft2©m 
[0 0 10] 

ti ~t7 EfSi^i-J; p tc/is. IP*>, Iic^y 

^•Kffi)#ffill 4tDftlCD^ibm-^VSlf±HI2 (A) 
40 -f"<t 5 I- t 1 ~ t 2 t 5 ~ t 6 ER3-eft 1 

ft2<D^-f->^iitti#i^i 5 <om 2 tommm^-v 

S2I41112 (B) K^-Tt. 0 \C t 3 ~ t 4 EI1fl2©X 

*l*Wft2©WBfll#VSK VS2©*^MIW 
(jE^^/V^) ©taSRapg t2~t3. t 4 ~ t 5 , t6 
~t7 ^nyfyfci , C2 ©^&«^fIHJ; 19 t>*V^ 
WfB-\a^m2 (A) (B) OffiS&O-g-VSK VS2^Sftl 
&tfft2(D*-r -y^>-y^Ql ; Q2 ©y-h(C#^tl 

so tcfWiostbSo a^mff©i^s^Fic(±ftis.tJ ? ft2©ig 




(6) 



9 



EMf -^VSk VS2<DlEs</l'X<Dm&&Z-t>inZ>o t 1— 
t2 X~mi<DX<<{ y^^m^-Ql j&s^LTV^BSfK: 

7 <£> h 9 1 7at^y 6 t 

3&^*5@»t» i o^rifg«>ttaEtf AWDK 7 iciftfr 

5 Q t3 -t4 -e*2©^yf y^Q2 »t^L 
7a^f2©^yfy^Q2 £ |g 2 <D«MS^ 5 

[ooii] SKD^yfy^fQi «>*>aiB»c 
ra. Bi ^v^f-ci o«Ett«ff*-cs>9. ^2 

A^mss 7 cd i i a cdhje & co^(Dm&m^mM 

>-1fCi ^KDm«Iffl3^y :r ^f-2cDmiE^A#lHlS& 
7<Dl&#ig§l7 aOlgl^^aotil^^t- 20 

kdi ^LT?Ei$n5 e SMr-t-ttn wk i £>nffi a> 

t^y^yf ci fcM£«£*t5o r<DB# N Sioayf 
^ C lit 1 Ifctgm 7a^ ^ >X i £>*Sl£ ± 

oTX«:«FS*Sr*rU"C*mS*t«fca&fc. B2 (C) 

\zlx hi — v^c^oT t2 Kfl»c«aE3iS«E*LTV^fci:b 
rtas-r?* 5. >-*7B»© 

>f y^^^SX-T-Ql WilOayfyfCl OWE** 
El 2 (C) <O&0\Z. t2 t3 i£ftoT&*KlS&<& 

f-C2 ol£EliB2 (D) ic^i" J: 5 Id® < ft 

7 f >'f-c2 fcA«rig»7<0ifc**7 a tm2<ommm 

otl Jfc^lft 7 a lc£ C 5 «JEfi» 1 (DtSffi -a^rx 
if 2 <D«JBEi:EJClR]#«: ^TU ^2 0tiffl3yfyf 

2<D%Mm^^*fls*)r2, 3 0«EiH-l^ft5 0 £MI 
i~tx«^2£D=->'^^ifC2 ^ScS^TUTrOllJE 
Jglco^Vy^lfCl 36S«Rl©ttJEIP*> 
3* 1 £>®i&Iffi =■ ^x>-f- 2 oSffitf) 2 f&lc&o*:B#(£;ft so 




#5B¥7~2 0 3 6 8 8 
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7 CO 1 Jfc^jft 7 a IC^ 2 <DmMm 3 <D 

r±t2 -t3 iamhmizni<DX'( y^jrm*Qi & 

>*-7W)ft-tZ>o rz>i3\ iKOnyryfCi^fti 
ttSfi ^^y^tci tli^tli^yfyf2i 

1 7aH7 >^ ^16 • 3: * y * HQ 

2 £>5temtegS 2 ^«M>S ^ >V 3il ft^Jgft 7 a t 
l203yf>-tC2 fc^2(D^>T^KD2 fc^fej* 

[0012] ^(oms&mx^ nat;i2^yf 

SfcfcfC. glX^S2^^7f>'^Ql . Q2 

[0013] t z. ?>x% «mn*9t^m» 9 ©^±© 

Ql , Q2 K^J^^VIJ-CI , C2 ©«E36SHK 
»JclP*^Hc*5TOK^>f y^-^^-T-Ql > Q2 o 

i/ai^Ql . Q2 CO^ FU-^^fA^y^^ty 
^Qi . Q2 #*-i'\z.ij:Z>k* rr^LTSiM 

i203yfytci N C2 ©arttmaE-asattt, m^a 
1 . Q2 #mmtt>Tfrt£WKi<ofBteEiK»je&z 

^2(^3>-7 :r >'f-Cl . C2 ©«BE**K»IC**^ h 

20^->d5p£jt$ttSo «*.riH2 (A) <Dt8^X£fc 
*5V^»l^^>f ©«1Wflr#VSlOiC 
±0 4:*2(D^>f y*^^^*-?Q2 ^ISt!jfS#VS20i: 

1 ^SSiE^^i ©ayfyfCl ^^lcomM^^ 
2 £ 1 ft^iH 7a^7 ^v^^ ^16 (D^—* 

^ 1 6t^t- KDi "t?S»Six. IIW^ 
i/SI^Qi ttt8 i»At?*v»5:46-ftv\ t9 
loayfyfci ^St*»Tt5i, h7^^ 
1 6-ds^-7^*5fc«>, Sl^yfy^Qi o 
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miRX^B2(0^^ iy^>?m*Ql . Q2 

=i^>-*Cl . C2 ^«ffirtt««2. 3fc»»£>t5 
[0 0 14] 

»»cr4W— ©«F#*WUT*ORWtr*»"*-S. 13 3 <£> 
0Ktt:Hl©ia*O 1 6^ 17<Dft9lcS§ 

3 3ttWH4©^>r*— KD3 s D4 «r«ttU 5 
Ml6(D^t- KD5 s D6 SrttJPU loglR 
t/i2^^fy/i-f-Ql x Q2 «v<>f#— 9 

D5 , D6 tt, *lXt5SE2(D^>f^— KD1 , D2 £ 
!3M«40^t- KD3 , D4 k<DJBMmK\z*t 

[0015] h 3 oiH]g&<DS*ftttfmia 1 1 

So Hi b&t£Z>&\^>*r>^C\ , C2 £>2fcS«* 

a*, gsi (D^-r^U-Cl £ 31 1 <£>®2I/8 ^ ^VU* 2 
£;fl^7<Dl&#i§*7 a i*5©^t-KD5 £g!3 
<n?«< *--KD3 ij^fertSEK^ffeh,*. £gl£>^ 

»£*x, B2(Dt8 \z?f;irj:5\zmi<z>x<4 y^ifm 

SB5G>*V;*-— KD5 g§ 1 <D 

KD6 , D4 Sr^UT»j«Six5o r.<Ofl&tt» 1 OHIK 

Mifl k H-©flUl»**»« - * 5c 
[0 0 16] 

5S^6tD^>T^— KD5 , D6 *»lXrf»2©^ 

4 Or— KDl . D2 ^ia^Jggg^ttT^^o Sfc, « 
«E<»affi#i»18, 1 9 2* fyy^ i OlcKttfcix. r 

n*5jBiatf«2<©^^y^>'^*'T-Qi , Q2 xcmm 

[0 0 17] B4*>iaK-CttJ|il ©a^^lTCl (OWL 
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£ 1***7 a &»aHMftl 8t»5©^t- KD5 
i:^feJ«5iaKT?^ffoix5. *«««tf«K*tT*5<D^ 
-Y ^ KD5 j&s^V^B*^ g!l co^>r yf-^rm+Q 

»i 4<D*^fw««#fcJ:o-c*i ©*>f y^zsirm* 

Ql • x^; y #|B*rJB^>rr^i"5«E*JI5 5 

^fyfCl <D»«iS»TUT»5^^>f KD5 * 
10 t7l^5i:, l3S^l^^t-KD3 , Dl © 

— KD3, Dl 0>«JEE|S|T0>?DlC ioTS 1 
2O»«tSB6(0^>f*— KD6 *^LTl^«fc:fTfc> 
[0 0 18] 

[£4 0>£ffi0I] H5lc*i-*4<DjOS«-ett, I1X 
20 tf^O^^x^Cl x C2 ^»«««K^iiK^BI4 
tB«1^5»t;i6©^t- KD5 , D6 £rg^ 

fiP*>. s&5<Dy4 ^**— KD5 ^11 co=3>x>-y-Cl <£> 

2 5 £ h 7 >^v/^ ^20 RXf 2 1 ^. k =^ ^ 

so 5/^i:^K^gSt2 3. 2 4 35SS8i£iV h7y^^ 
2 l^-^tx^ ^^^^KJ-^>f KD5 ASfttt 

-hJ:y^i©Hli:^t- K2 8 4r^LX 
^^2 6i5ffijRSft. ^(^ h^>"^^^ 2 6 (D^<—* k 
k<Dm\Ch7>-Vx? 2 7&mWt£*l^ /^T 
*S213 1 i: h7^? 2 6, 2 7©^©iai:g 
5t2 9 x 3 0^SJK$tt, h7^^2 7©^i 
^ k<Dm\zyj*— KD6 ^s»»E^i^-CV^5o 

[0019] n^nyfyfci <D2jcm-e^f K 

40 D5 ^^>'bTV^5«F^tt^9^^^ 2 1^^"7JC©J 
»*Jx, i£{C f7^^ 2 0^^-^^/^I9 n 
-f^^V^^Ql (D^-V^m-^fi^^— K2 2 t 

1^71, ^>T*— KD5 ^4-7lc««2: % h^>-^ 
^^2iwy(:4^ h7y^^ 2 Ods^-^tc 

so s^^g&tcjtoT^igi i <om&km— <owm%i$k$:'&z> 




(8) 
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[0 0 2 0] 

TBI t#iii-5ffi^»cW:ia— eoW-S-SrWb-C^^KM 
Sf»t5o H6©IBKW:Bll«?iaK©2o©3>9 f > 
If CI . C2 <E>ft9 lO^a^^ifCSrRttfcfcfl) 

7/- Ktf 20^^-- KD2 <7)Ty — Kirom^SS 
gg^^TVN^o g 6 li*5V>t r © a y t c a^iiH 10 

[0 0 2 1] 

[»ff] g|6^^VvT3>X^CO^JS«eJl^<Olbf^ 
(D?**— KD1 fcJS2©^>f y*-^^*-T-Q2 

Vi^^^ 1 7 • ^ y ^Pfli-cSifcSixT^s 

^Q2 dS*7«WStt5k^ £©W«^IB«flEVns 2>*Jb 

ffinyfyf 3 kAitl&#ll7 a k fy^^ 1 6 
• 3z * v &?£b = >^f^^ Cb%$2(D Jr— 

kd2 k*»fej*aiaK't?=^f*^-9-c©*««a(E*a*t 
5 e ii^@stiiia7y^^i6o 

f7y^^l6^7lC3fe5^t\ ^l^igft^l 
4U:±5«tt#RTtefcfc!K Sl^yfy^fQ 
l 3SS*^Kft5 0 rfr^J: 9, Hi kia«{c-tfo3sjf/vh 
*4 v^i'y&m&ZtiZo gi^^fy^fQ 

?4Hr— KDl ^Ml!^ti7ai:$2^1Iffl2y 

3t f7 * 1 7 <*v<— * • 31 * y ^ ra k a* 

iSrttm«36S«ftttTV>5)iaiBtt:Bll iR*l:h?y^? 

Bft^HJhSixS. ayfytc^fttWbt^© 
«Ej6S*^*5fc. h7y^^l7W7H4 5^ 
«&1 5 ©WJ»fS#Vs2 iS»2 0^-T y^^^*^Q2 I- 

6 (DiaW!:J:o-Ct>BH 1 <om&k m— G>flUf5MW*WS 

#£o 50 
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[0 0 2 2] 

[5B6<0^ffi0!l] @7}»^^5RCCSDC-D 
C=a>v<— *IPt>*>f yfy/i/=¥ai/- ^^r^i-c - 

2<o«as*B^-4 i, 42i«ch7y^43^ait 
pi« © h^y^^^fe^^^yfy 

4 5 k<Dmm&&&Wt£tlX^Z>o b7y^43©2 
ftM4 6lCtt*V K4 7t3yfyf4 8 k^fe 

^#^4 6(D®tt^^>r y^rm^A s<D*7tm\c 

K4 9S:^-^^-f SfPJtlCft^iVCV^o * 
^^^^^4 5 Sr»aitcJ:oTSBb"C^^ • ^f&J 
«-J-5fc»K h7y^4 3\zmWi%1fc5 1 j&SRttfcaVC 
V^£ 0 r.(OB»*i»5 lttlftKtf 29t4Mft4 4, 4 6 

if 5 2 kffifei5 3 kSr^UT^-f >y^>-^^4 5 (Dffifl 
[0 0 2 3] *»M^«5»f^S:Rri6fc-f"5fc»K:. if 

-K5 6^tt^7fy^i L 4 5iJiMyo^sa«* 

ivCV^o fiP% a yf y 1 5 5 0-«li^>f y f y ^* 
-^4 5<DJb* (KW>0 fc«Jft£*K £©te*tt^>f 
K5 6 5r^bT^>f ^^y^^4 5 (V— 
*) KigSKSiVCv^o ^yfy^45© 

MnfcfcOPNPi^ h7y^^ 5 7 36SS!3R$ 
*K l(Dh7y^^5 7©^-^i:^t-K5 6© 

ry- Kk©m^jMiHii5^aw>'iajh*afc ut 

«Sfg1-5NPN®£> h^v?** 5 8 2>s^K£*l/0> 
5o h?y^# 5 8<03y^#ttfiR5 9S:^Lt^ 
^^fy/ii L 4 5(D^f^t§n> ^ 

K5 6fcSSjtt£*U ^-^f4Tfl©«WI? 

7^Kffi^) 4 2\zwmziix^z> 0 h7y^ 

* 5 7 0>^— ;MC«*.tfW4*¥3-5 7 7 1 2W« 
«p««BEMff|iIK6 0^g|^$jxxv>S o 

[00 2 4] 7 C0^>T yfy^U*a ^ CDS^Kj 
X9>9. ^7f^^4 5£0tyIP^h7^4 
-7(Dmm\^V4^— K4 9^3faU"C b^V^ 4 3(753i 

*sa^7 f ^lf4 8Xl5Affir^»ffl*ix*. mil 
®J^1Ih]S&6 0tt«ff«liPfll*fc*»U"C h7^^ 5 

^yfy^* : f4 5©iW«i* : f (y- 

h) 35^7yKS^4 2{^Jtl, ^>fyfy^ 
4 5^7tC^5o 

[0 0 2 5] ^yfy^4 5©t7l$l:«fE4 0 
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«H4 0<D«JE(O#5j2«tC*«S*t5o =» ^"fr 5 5 

*^F^>fi/fy/*art*ft5. **5* = 5 
5©3E«««r±^*— K5 6SriaoT«Jx5. h 7 V 
743 <D^*/l>*f— <D%tmi>m 8 O t 3 B^T^T"** 5 

SJEE£ l9c*iK 4 4<£>SJEi<D?n (2E) ^iSal" 

f 5 5i 19:#^4 4^y^^y^i:co*g|cio 
tayfyts 5©Srtt*BittU t3 — t4 EKJfc* 

5 5 <DWcnnm*=*^7*f* 55H #C«il*4 4 

tnMA o ^ h7^^ 5 8 (D^<—* • t 

««aE**JtTV^5)HI«K*5V^TB:, 5 8 

5 7 0^-^*s«Stti-5 0 H 8 <D t 3 - t 4 KIBH:=» 

mit^^ y ^^^Sl^4 5 t ^ ^Vif 5 

5^^7fy^4 5tS»$ll, 
« t*^/>TXdS*^i-5 0 mtC*fLT t3 - t4 JW 

V\> ft**, 3 X^yf 5 5 OWJEdSH 7 CD t 3 — t 4 IS 
B-Cjfiilft-CS-f ± 51- t 4 ttl:464v^t!feo-C 
t>> ^^^f ^^4 scoty^iayrvts 5 

[0 0 2 6] 

R C CID C - D C a tRWt 5. <1U HI 9 

(h7^^) 4 5(D-<— ^^^t- K5 6<DTS 

-K^:o^^I^csa»a?i^■cv^5. ira&^sit;* 

-Y yfy^Slf4 5co^<— *i:G>KUc:r4^>f K6 2 
[0 0 2 7] r^jHMS-Cfc;*-* y^^^**4 5(0^- 
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l±S®j#i»5 160IE^fpj«JE <JbiRj$WE) l^oti 

^?m*4 5 0^fiftfl^ 0>*frXtt h7^4 3<D 

[0 0 2 8] 7^yfy^4 5^t7^f5 
a y f 5 5 4 0 i 1 R«jR4 4 t = 

5 fc^*— K5 6 k^6j*«iaiS-e*mSix 
10 5o = V-r ^1^5 5ftmai4 0<D«JEEcD2{£ 

I-tSS£*l5 0 3y7 f yf55(Wy^^y744i: 

y^*f4 5 d*;> h^>f y f y^ 

t7Wtt h7^4 3<D^*/ue?—<DMtmAmT 
LT^t- K4 73SS*7KftS4r, =^t5 5© 
^9^*«WftS*t, 3>fyt5 5ilft*»44© 

>f y / ^ ^ i H i o 1 3 ^ f 5 5 t 

i&#«*4 4 ^m«i4 o tm^ms 1 1?**— K6 

20 2 £ffi£i5 3i^*-K61 i^6j*5»«HIl»-tftt 
mtflEtffflU 3yfyf5 5 h * T*i£ 

T-T5 e 3yfyf5 5 ©ifc«««395«tfCV^5IIOtt^ 

5 e 3yfyt5 5^ftt^7t5t % IES>#8ft5 1 

fy/*f4 5tttyK:KHt5. ^>fyf^*f4 

5 a^^Lfc^&t^ ^7*>^ 5 5 <D®JEte#-?$>£<D 
~C\ 3yf yf 5 5(OtWS^^yf y^*f4 5S:I 

so Utftffl$it5iffl44i:4v^ rtt^J:!9«*a^ 

J: 5 ICH 3 comK £ RWfciJ'V t-K6 4 SrRtt 

6 fcasag5B*«r s - 1 5o 

[0 0 2 9] 

[fg8<D^ii£#y] H10I4»8^1«©DC-DC3 
^*^t*o r^Hl 0<?5iaKttH7^lHJBSS:tea 

^^»4EK6 0 a fcgasfcbfcfc 5 0 
40 0 7 iRl— fC«*StL"r*5t). H10l:^TB7i:* 

^5S*EK6 0 a tt0fj£JBJH'C*>f 5 $r 

7hm—-e&>*>. m—<o%)%:i>mbinz>o 010 

[0 0 3 0] 

Ell|j:l9 0lIWWy/WS: 
50 (D^^i/^^/i^lHjSStc^Ufc^O-efooT, ir>-** 




(10) 
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l^irv^^^^^ * & 8 t o «i \z mmmm 

*c£*U 1#C#*|7 KD-1$tfmi<DX^ v^^ym^- 
motzfi. 2&mm7 2\c^7 3&mM£frx^z 0 
mi i \z^^xm i t^m-r^n^nm-^m^H 

*- KDl O0KT*Mtt5o ^ Vt* - C lOfttta 
ft. nyf^fci Mfttiyi^y^^y^i: 10 

OMiaoT^yfvfCl U5c**ft7 
till £ h7>^^ l 6 * • ^ 

-?Q1 . Q2 O-tfuajOl'h;*^ ^^OftfmBlO 
[0 0 3 1] 

[110 O^IJfifll] 012 ftl 1 0 <D||J60!i<£>>f 20 

&<D-nz&mvtch<o-r?2>z<nx^ rat* 

^Cl . C2 O^&miHlS&^llll l©^y^/;H 

*ttB3*W*©»*fc#i-«. ^-f*- HD5 

, D6 Sr^t-KDl , D2 lni8ffiJ0S!*l5i-5^ i 
dS-CtSo El 5 £>[h]B&<D a ViT-C 1 , C2 <D 

[0 0 3 2] 

[ftl 10*1609] Hi 3fi*l l©*Ht«*r*i"o - 
OBI 3f4Hi (OlUKSrig 6 ©S^i HSi: 1 oo = y 

Srf+UT*OtftWSr«(fti-5 0 B 1 3 fcSSV^fWKiO 
■■e*Wl»fl3a*a»ll, 12^1X11 
&tfft2 0*>f yfy^Ql * Q2 (DMffl^ 

Plf^Ql , Q2 liNft^itPft^Hil^* 4 ° 
Sit, 2VMcJBo*te**i-*. ^UT, *2©^>fy 
^V^^Q2 CD K i^-Y > ^ "7 >^ K I" £ Jt~C ^ % 
5c fn#;l/h^ </^:^«rfr5fc»fc:* ft 1 &tfft 

2cdx4 v^>ym*Qi % Q2 (omm^ m 

i 7 £©ifcWEK#»Jfc;S*u n;h^O"<— 

Il^yfy/^Ql o_h*g (KW» ill 
S.tfft2 0 K7^^ l 6 XVI 7©gI^iioBf: 
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[0 0 3 3] miAT*&2<DX<<C v^Jfm^Ql , Q 
2 OSSO*^ • *7JCj:oTDC-AC*lfc-r<5»f^ 
ttBlOEKfcRI— "CfcSo lo^^y^yfc 
iCtotf p^b^Y ^^^^Sr**-r5»f^f4B6 

Ctt«R10«JEfc5fc«£*L* 0 *2W>f^^* 
^Q2 ds^-7fa»*Jx5 4:, roMflB^RflWEVDs 

^vifc i ft l oSiHiS = 2iMi 7 

a i^l© b 9 1 6 0^<— ^ • ^ *y#Wlkfr 

fcj*5leIft^3^7*>'*C<^»ft««EdS«iEtt5o wO#£ 
B10EWfcH«fc:h9>'$*** 1 6 

ftfcftO % »l©7>fy^y^Ql *5t>iCft5o 

El l i^fP^ h^^ ix^^^I 

*^1 7<0^*y* -^<-^|iniAWlft*i»7 a fcft 
2 (^Ijgi = ^X^f" 3 £ ^fe*5@Bt3y7ytC 

ttH 1 1 mWz. h 9 zsV* #17 ftjr^^t* y>^ %2<n 

t, h^^i/** 1 7*5*7lC^t>> B»fS#dSft2Cr> 

^^•^02 dS*V^/jr!9, if V7$/Uhx<4 
aiJ**ttS. SeoT, HI 3<DH]KtcJ:oTtEll<D[Hl 

[0 0 3 4] 

[ft l 2 o^JS^J] JJcm, El l 4 ^^-Tft l 2 ODEUM 
o3E^— y^lfiP^SEPPiY w^—^Srift 
P^i"5 0 fiU Bl 4lc*5V^TBl i#iii"*»»fctt 
H— oW*Sr#UT*ottMSr4r*i-* 0 Bl4t?ttft 
2<o*4 y^r^^O.! iC3yfyf3aSr^UT* 

<iriaft7 3Wttyafcsi«iESjxTv^5 0 t^ttftaiiBi* 

1 . Q2 O^I^i^ ' *7^^b/c^ ^^>-i^3 a 
0*«fcJ:oT*WEIJ»7K:SE«3W«il&Sn6. 
x>-*Cl . C2 0»«Jj*TtfFO^-Y y^^m^Ql 




, Q2 <D*>-<Dm.it&mi kmmicmtiLisin>&. se^ 

fc*5. [HI 4Tte^>fflit^S£ IT Y9>&*9 1 
6. 17i^t-KDl , D2 h&WUfbtiX^Z 
2>S. £G>ft9te % B3XttH4©^t-KDl -D6 

^msst-r^r xttH5^>Bajhia»^5ci: 

HI 1 0*^HJh*SC, Bl 2 0^->-|Sih^S;, HI 
13, B15, B16, B17 ©*S6fc««i-S r £ a* i0 

[0 0 3 5] 

Iil3 G>HSE091 El 1 8 IC^rTfg 1 3 <D*J£#J 

^/K/y yya^y/^^twts. fiu mis 
(ommzmfe-tZo mi s\as^xn. mio^y-ry 

^m^-Q3 . Q4 ^ggSUT^y^r^CS , C4 % h 
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